Genomic and evolutionary analyses of asymmetrically expressed genes in human fetal left and right cerebral cortex.
In the human brain, the left and right hemispheres are anatomically asymmetric and have distinctive cognitive function, although the molecular basis for this asymmetry has not yet been characterized. We compared gene expression levels in the perisylvian regions of human left-right cortex at fetal weeks 12, 14, and 19 using serial analysis of gene expression (SAGE). We identified dozens of genes with evidence of differential expression by SAGE and confirmed these by quantitative reverse transcriptase-polymerase chain reaction. Most genes with differential levels of expression in the left and right hemispheres function in signal transduction and gene expression regulation during early cortical development. By comparing genes differentially expressed in left and right fetal brains with those previously reported to be differently expressed in human versus chimpanzee adult brains, we identified a subset of genes that shows evidence of asymmetric expression in humans and altered expression levels between chimps and humans. We also compared the coding sequences of genes differentially expressed between left and right hemispheres and found genes that show both asymmetric expression and evidence of positive evolutionary selection in the primate lineage leading to humans. Our results identify candidate genes involved in the evolution of human cerebral cortical asymmetry.